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, Romberg $\{2, 4, 8 16,32, \ldots\},Bauer[1]\{2,4,6,12,18, \ldots\}$ , Bulirsch[2]

















$Y_{0}^{n},$ $(n=0,1,2, \ldots)$ ,
Romberg .
(1) $\{\begin{array}{l}\eta_{1}=\eta_{0}+h_{n}f(x_{0},\eta_{0})(\text{ })\eta j+1=\eta j-1+2h_{n}f(x_{j},\eta_{J}\text{ }(j=1,\ldots 2^{n+1}Y_{0}^{n}=\eta_{2^{n+1}}\end{array}$
, $x_{j}$ $:=x_{0}+jh_{n},$ $h_{n}$ $:=H/2^{n+1},$ $(n=0,1,2, \ldots)$ . $H$
. , $Y_{0^{n}},$ $(n=0,1, ..)$
.





$Y_{0^{M}}$ $Y_{1}^{M}$ $Y_{2}^{M}$ . . . $Y_{k}^{M}$ . . . $Y_{M}^{M}$
, .
$M$ 4, 7 .
$H$ 1 , $(Y_{k^{n}}=Y_{k^{n}-1})$
, $H$ , $H$ ,




\S 3. $M\phi 1ler$ [5]
,M\phi ller .
(3) $y_{k}$ $:=y_{k-1}+t_{k}$
, $y_{k-1}$ $q_{k-1}$ , $y_{k}$ $q_{k}$
. , $t_{k}$ .
(4) $\{\begin{array}{l}s_{k}.\cdot=t_{k}-q_{k-1}y_{k}\cdot.=y_{k-1}+s_{k}r_{k}.\cdot=y_{k}-y_{k-1}q_{k}=r_{k}-s_{k}\end{array}$
(4) $M\phi 1ler$ ,(3) , $y_{k-1}$ $t_{k}$
, $q_{k}$ $y_{k}$ 2. 3. .
2. (3) ; $y$ k-l $+t_{k}$ 3. (3) ; $y_{k-1}+t_{k}$
$|y_{k-1}|$ $\geqq|t_{k}|$ $|y_{k-1}|$ $<$ $|t_{k}|$
50
,\S 2. , .
$\ovalbox{\tt\small REJECT}$ ,(3)
$t_{k}$ $;=\{\begin{array}{l}h_{n}f(x_{0},\eta_{0})(\text{ }\#\backslash 0X\text{ _{ }-\backslash W)}^{-}2h_{n}f(x_{k},\eta_{k})(\ovalbox{\tt\small REJECT}^{a}[p_{l\backslash \backslash\backslash }[\sigma\ )\end{array}$











. , $M$ $:=7$
,






$M:=4,5,8$ , , 4 ,M\phi ller
5 .
$M$ $:=4,5,8$ ,M $pt$ $:=5$ . $M$
$M\phi 1ler$ $M$
$pt$ $:=5$ 5. .
$[080]$ $[0,80]$








, , $I$ $x=\pi/2,$ $x=5^{-}\pi/2$
. ,
( 6. ). $a$ 1
. , $H$ ,
$H$ .
$M:=3,4,8$ , , $u$
7. ,M\phi ller $u$ 8. .
$M$ $:=3,4,8$ ,M $pt$ $:=4$ ,M














, stiff , 3 .
$M$ $:=4,5,7$, , $u$ 9.
,M\phi ller $u$ 10. .
$M$ $:=$ 4, 5, 7 ,M $pt$ $:=5$ .M $:=4$
$M\phi 1ler$ ,M $pt$ $:=5$ . $M$ $pt$ $M:=7$
$M\phi 1ler$ 10. .
$[0,5]$ $[0,5]$







1]stiff ( 1.) , $M>M_{opt}$ $M<M_{opt}$ , $M\phi 1ler$
, $M$ $pt$
( 4., 5. )
2] ( 2) ,M , $H$
,M\phi ller
$M$
$pt$ ( 7., 8. )
3] stiff ( 3) , $M>M$ $pt$ $M\phi 1ler$
. , $M<M$ $pt$ , $M\phi 1ler$
Mopt ( 9., 10. )
. , M pt
. , $M$ $M\phi 1ler$
.
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